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(54) PHARMACEUTICAL ORAL PREPARATION OF A COMPOUND HAVING AN ANTIFUNGIC 
ACTIVITY, AND PREPARATION METHOD 

(57) Pharmaceutical preparation comprising a com- 
pound having an antifungic activity as active principle, 
an inert core and a coat which Includes said active prin- 
ciple, and is characterized in that said inert core has a 
particle size between 50 and 600 [im, and is also char- 
acterized in that said coat has a unique layer which is 
produced by nebulization, on said inert core, of a solu- 
tion which comprises a compound having an antifungic 
activity, a hydrophilic polymer and a non ionic sur- 
factant. The method is carried out by means of a coating 
which comprises a unique layer of the inert cores having 
a size comprised between 50 and 600 ^m by nebuliza- 
tion of a solution comprised of the antifungic agent, the 
hydrophilic polymer and the non ionic surfactant at con- 
stant coating speed throughout the process; a single 
drying process of the coat is required with the same 
equipment. 
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Description 
Reld of tiie invention 

[0001] The present invention relates to an oral phar- s 
maceutical composition comprising a compound having 
antifungal activity and in which the problems of low bio- 
availability, due to the poor solubility of antifungal com- 
pounds in an aqueous medium, are solved. 
[0002] The present invention also relates to a io 
method for obtaining said oral pharmaceutical composi- 
tion that has advantages over conventional methods. 

Background of the invention 

75 

[0003] The problems of solubility associated to the 
chemical structures of azoles such as itraconazole and 
saperconazole, compounds respectively described in 
US patents 4,267.179 and 4,916,134, try to be solved 
by preparing different pharmaceutical forms on the base 20 
of the different administration methods. 
[0004] It is known that the solubility of a compound 
can Increase when it is added to an hydrophllic polymer 
and. apply the mixture on an inert core. A formulation is 
obtained that improves remarkably the bioavailability of 25 
the compound. 

[0005] In patent EP 658103 (published in Spain as 
ES 2097536 T3) pellets of itraconazole and sapercona- 
zole prepared on the basis of this technology. It dis- 
closes the preparation of a solution in ethanol and 30 
methylene chloride-of the antifungal compound and the 
hydrophilic polymer hydroxypropylmethylcellulose 
(HPMC) which is sprayed in a fluidized bed on inert 
cores having a size between 600 and 700 ^m. Once the 
spraying process is finished, the beads are dried in the 35 
same apparatus during ten minutes at a temperature of 
50-55®C, but thereafter they must be introduced in a 
vacuum drier for about 36 hours at a temperature of 
80'*C. The dry cores are sieved and are subjected to a 
second coating process in order to form a second layer 40 
with a solution of polyethylene glycol 20000 (PEG 
20000) in a fluidized bed. When the process is finished, 
the beads are dried in the apparatus for 1 0 minutes at 
50-55°C and then dry air at 20-25°C is supplied to them 
during 5-15 minutes. When the drying process is fin- 45 
ished, they are stored in suitable containers. 
[0006] EP 658103 teaches that the second coating 
layer with PEG 20000, which is a sealing coating layer, 
is applied in order to prevent pellets from adhering, and 
that it is necessary to have inert cores of a size between so 
600 and 700 \im In order to avoid drying problems and 
pellet aggregation. According to EP 6581 03, inert cores 
having a larger size Involve a smaller specific surface, 
whereby the coating layers need to be very thick and 
thus difficult to dry, while if the inert core size is too small 
it gives rise to a thin coating layer, easy to dry but that 
can undergo agglomeration phenomena during the 
coating step. 



Description of the invention 

[0007] The present invention provides ah oral phar- 
maceutical formulation and a working method that allow 
to solve the problems of solubility, drying and bioavaila- 
bility of pellets of antifungal compounds. 
[0008] The new formulation object of the present 
invention is characterized in that it consists of spherical 
beads comprising an inert core coated with a single 
layer of active charge comprising an antifungal com- 
pound. The process of coating the inert cores is carried 
out by spraying a solution of antifungal compound. 
[0009] The oral pharmaceutical composition of the 
present Invention comprises: 

a/ an inert core 

b/ a soluble active layer obtained from a solution 
comprising: 

an active principle having antifungal activity 
an hydrophilic polymer 
a non-ionic surfactant. 

[0010] The active principles having antifungal activ- 
ity included in the scope of the present invention are 
itraconazole, (±)-c/s-4-[4-[4-[4-[[2-(2,4-dichlorophenyl)- 
2-(1 H-1 ,2,4-triazol-1 -yl-methyl)-1 ,3-dioxolan-4-yl]meth- 
oxy]phenyl]-1 -piperazinyl]phenyl]-2,4-dihydro-2-(1 - 
methylpropyl)-3/-/-1,2,4-triazol-3-one, and sapercona- 
zole, (±)-c/s-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H- 
1 ,2,4--triazoU1 =ylrmethyl)-1 ,3-dioxotan^-yl]methr 
oxy]phenyl]-1 -piperazinyl]phenyl]-2.4-dihydro-2-(1 - 
methylpropyl)-3H-1,2,4-triazol-3-one. 
[0011] The inert cores are neutral spherical 
microbeads which can have in their composition one or 
more of the following substances: sorbitol, mannitoi, 
saccharose, starch, microcrystalline cellulose, lactose, 
glucose, trehalose, maltitol and fructose. Their size is 
comprised between 50-600 \xrr\, preferably between 
500-600 Kim. 

[0012] In the present invention, the solution to be 
sprayed on inert cores is fonned by the active principle 
having antifungal activity, dissolved in a mixture of 
organic solvents formed by ethanol and methylene chlo- 
ride, in which the hydrophilic polymer is dissolved, and 
a surfactant. 

[0013] The hydrophilic polymer can be HPMC, 
hydroxypropylcellulose (HPC), polyvinyl pyrrolidone 
(PVP), methacrylates, etc. The weight to weight ratio 
(w/w) between the antifungal agent and the polymer is 
In the range [(1:1) - (1:3)]. 

[0014] The non-Ionic surfactant can be propylene 
glycol esters, glycerol esters, (mono-di-tri-) acetylated 
sorbitan, (mono, di-tri) acetylated saccharose, polyox- 
55 yethylene sorbitan esters of fatty acids, polyoxyethylene 
alkyi ethers of fatty chain, polyoxyethylene-polyoxypro- 
pylene copolymers., etc. The weight to weight ratio 
between the antifungal agent and the surfactant lies 
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within the range [(1.5:1 )-(29:1)]. 

[0015] Another object of the present invention is a 
method for manufacturing the Galenic formulations of 
the invention. 

[0016] In the following the method is described, 5 
paying special attention to the proportions of each com- 
ponent and the methodology used. 
[0017] In a stainless steel tank of suitable size, eth- 
ane! and methylene chloride (65:35) (w/w) is mixed. The 
antifungal compound (2.8% - 5.0%) (w/w), the io 
hydrophiiic polymer (3.5% - 6.3%) (w/w) and the sur- 
factant (0.2% - 2.0%) (w/w) are added. 
[0018] Thereafter the coating solution is sprayed to 
obtain a single layer on the neutral pellets having a size 
comprised between 50 and 600 ^m, preferably 500-600 75 
^im, In a fluidized bed. During the whole process the 
spraying speed is constant and the temperature is main- 
tained at 45°C. 

[001 9] When the coating step is finished, the pellets 
are l<ept in the apparatus for 15 minutes at a tempera- 20 
ture of 45°C, this being the last drying step. 
[0020] This technology allows to worl< with inert 
cores of a size between 50 and 600 fxm, which is 
smaller than that claimed In EP 658103 and which 
favours the coating process due to the increase of spe- 25 
cific surface; surprisingly, this size does not give rise to 
any agglomeration problem, and further the layer of 
PEG 20000 sealing coating is not necessary, because 
the incorporation of the non-ionic surfactant surprisingly 
prevents particle agglomeration. 30 
[0021] With the present invention the cost of the 
process is reduced by a reduction in time and in use of 
the apparatus, and at the same time the final drying of 
the beads is favoured, thus minimizing the risk of non 
fulfilment of the Proper Manufacturing Standards. 35 
[0022] The present Invention uses a fluidized bed in 
which the coating process is carried out. It is not neces- 
sary to use a second apparatus to dry the coated 
beads: on the contrary, a short drying step (15 minutes 
at 45°C). carried out in the same apparatus after com- 40 
pleting the coating step of the single layer, is sufficient. 
Thus not only is the processing time lowered with 
respect to that of EP 658103, because the pellets or 
beads do not need to be placed in a vacuum drier: at the 
same time the step of subjecting them to extreme tern- 45 
peratures of 80°C during 36 hours is avoided. 
[0023] During the spraying process, the tempera- 
ture to which the cores are subjected is 45**C, lower 
than the working temperature in EP 658103, and this is 
also a positive factor for controlling the chemical stability so 
of the active principle and for avoiding the drawback, 
already commented in EP 658103, that high tempera- 
tures may accelerate drying of the beads, with the risk 
of formation of layers that are non-uniform and have 
high porosity. 55 
[0024] During the coating process,- the spraying 
speed is a factor to be considered in order to obtain a 
higher efficiency in the process. In EP 6581 03 it is rec- 



ommended to start with a low speed that is gradually 
increased along the process; it is even mentioned that a 
speed too high can cause an excessive moistening of 
the beads, resulting in agglomeration phenomena. On 
the contrary, if the speed is low product losses can 
occur due to drying of the spray itself. In EP 658103 the 
spraying speed at the beginning of the coating, for the 
obtention of the first layer, is about 600-700 g/min. and 
it is raised to 800 g/mIn once 30% of the coating solution 
has been consumed. This range of speeds is higher 
than those used in the present invention. The coating 
speed of the present invention is lower and is main- 
tained constant throughout the whole process. 
[0025] In the present invention the technology 
described in EP 658103 has been improved, since work 
is performed with inert cores of smaller size than those 
described in EP 6581 03, without causing agglomeration 
of the beads. On the other hand, spraying at lower 
speed is achieved with no product losses, and the dry- 
ing of the final beads is carried out at lower working tem- 
peratures and reducing the drying process practically to 
the loading time. 

[0026] The use of a single apparatus in which both 
the coating step, comprising only one layer, and the dry- 
ing, allows for another advantage not only in cost but 
also in processing time, and this in Its turn involves less 
handling of the final bead, with improvements of its 
chemical and physical integrity. 

Example 

[0027] 1 8.60 kg of methylene chloride and 1 0.00 kg 
of ethanol are mixed in a stainless steel container; then 

0. 98 kg of itraconazole, 1 .32 kg of hydroxypropylmethyl- 
ceilulose and 0.39 kg of poloxamer are introduced. 
[0028] In the fluidized bed are Introduced 2 kg of 
inert cores composed of saccharose (62. 5% -91 .5%) 
and starch (37.5%-8.5%), having a size of 500-600 pun, 
and they are coated with the solution previously pre- 
pared, at a spraying speed of 30g/min and at a product 
temperature of 45°C. Once the coating step is finished, 
the charged cores are dried in the same apparatus dur- 
ing 15 minutes at 45**C. 

Claims 

1 . An oral pharmaceutical composition in the form of a 
pellet, comprising a compound having antifungal 
activity as active principle, an inert core and a coat- 
ing including said active principle, characterized in 
that said inert core has a particle size comprised 
between 50 and 600 jim, and in that said coating 
comprises a single layer obtained by spraying, on 
said inert core, a solution comprising a compound 
having antifungal activity, a hydrophiiic polymer and 
a non-ionic surfactant. 

2- An oral pharmaceutical composition as claimed in 
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claim 1, characterized in that said inert core has a 
particle size comprised between 500 and 600 ^m. 

3. An oral pharnrjaceutical composition as claimed in 
claim 1, characterized in that said compound hav- s 
ing antifungal activity is selected between Itracona- 
zole and Saperconazole. 

4. An oral pharmaceutical composition as claimed in 
claim 1. characterized in that said hydrophilic poly- io 
mer is selected among the group comprising 
hydroxypropylmethylcellulose (HPMC). hydroxypro- 
pylcellulose (HPC), polyvinyl pyrrolidone (PVP) and 
methacrylates. 

15 

5. An oral pharmaceutical composition as claimed in 
claim 1, characterized in that said non-ionic sur- 
factant can be selected from propylene glycol 
esters, glycerol esters, (mo no-di-tri-) acetyl ated 
sorbitan, (mono, di-tri)acetylated saccharose, poly- 20 
oxyethylene sorbitan esters of fatty acids, polyox- 
yethylene allcyl ethers of fatty chain, 
polyoxyethylene-polyoxypropylene copolymers. 



6. An oral pharmaceutical composition as claimed in 25 
any of the previous claims, characterized in that the 
proportions of hydrophilic polymer, non-ionic sur- 
factant, active principle and inert core in the final 
pellet are, respectively: hydrophilic polymer (25%- 
60%), preferably (27%-55%), non-ionic surfactant so 
(1%-15%), prefera bly (3%-10%), an tifungal Qom- 
^ancrtT9%^0%), prlfe^ ahd iheirt 

core (10%-45%), preferably (15%-43%). 



7. An oral pharmaceutical composition as claimed in 35 
any of the previous claims, characterized in that the 
weight to weight ratio between the antifungal com- 
pound and hydrophilic polymer is [(1:1)-(1 :3)], and 
between the antifungal compound and the sur- 
factant is [(1 .5: 1 )-(29: 1 )] 40 

8. A method for obtaining an oral phamiaceutical 
composition as claimed in any of the preceding 
claims, characterized in that the following steps are 
performed: 



a/ a coating, comprising a single layer, of the 
inert cores having a size between 50 and 600 
^m, by means of the spraying of a solution 
composed by the antifungal agent, the so 
hydrophilic polymer and the non-ionic sur- 
factant, at a constant coating speed throughout 
the whole process; and 

b/ a single drying step of said coating In the 
same apparatus. 55 
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